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14-57-7-14858
. Translation from: Referativnyy zhurnal, Geografiya, 1957, Nr 7,
R .

p 104 (uss
AUTHOR: Kuchin, M, 1.
TITLE: Types of.Waten.Qollecting Systems Used by Industry

borov, vstrecﬁayushchikhsya v praktike promyshlennogo
hozyaystvenno-bytovogo vodosnabzheniya v Zapadnoy
i

Sibir

PERIODICAL:  Sp, nauch, tr, Tomskiy inzh.-stroit, in-t, 1956, Vo1 1
pp 66-81

ABSTRACT: New types of water-collecting Systems had to be

adopted in Western Siberia because of certain hydro-
logical peculiarities of the rivers {(intensive for-
mation of sludge ice, heavy turbidity €Specially typi-
cal during high water Stages, and the contribution of
Suspended matter by runoff waters). A surface type
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+  Types of Water Collecting Systems (Cont, )

‘ reservoir, built in the Novosibirsk district, uses for a natyra]
Sedimentation basin an abandoned river channel which formerly
collected alluvial ground waters. To provide Stalinsk with water,
an infiltrational System was constructed. It consists of a hopri-

tation of water from flowing artesian wells apg from the wells
draining deep ground water reservoirs,
Card 2/2 G. D,
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SOV/124-58 , 2189
Translation from: Rcferativnyy zhurna], Mekhanika 1958 Ny 2, p97 -(USSR)

AUTHOR: - Kuchin, M. .

T'TLE: Comparative leristics of Extang Methods for the E-aluation
of the Stability of Structureg and the Calculatior o! Settlement
(Sravnitcl'nyye kharaktcrisliki imeyushchikhsya Sposobov cisen).
ustoychivostj SOoruzheniy, j raschetga osadok)

PER"ODICAL’: Sb. nauchn. tr, Tomskiy inzh stroit. in g, 1957 vor 2. pp } 0

ABSTRACT: Bibliographic entry
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KUCKIN, M.I., prof., otv, red,; MORDOVINA, L.G., tekhn, red.

[Mogapcopic determination of rocks and study of their phvsical

characteristics] Makroskopicheskoe opredelenie gornykh porod i

{zuchenie osnovnykh ikh fizicheskikh kharskteristik; uchebnoe

posobie dlia studentov spetsial'nostei "Promyshlennoe i grazhdan-

skoe stroltel'stvo" "Dorozhnos stroitel'stvo® inzhenerno-stroitel'-

nykh institutov. Tomsk, Izd-vo Tomskogo univ. Pt.1l., 1960. 54 p.
(MIRA 14:10)

1, Tomsk, Inzhenerno-stroitel'nyy institut.
(Rocks—~Testing)
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BELOUS, ! .Kh., st. pnuchn, sotr.; KAZALSKIY, Yu.P.; VLOVINL, V.V.;
KLYAROVSKIY, V.M. ; KUZNETSOY, V.P.; NIKOLAYEVA, 1.V.;
HOVOZHILOV, V.I.; SENDEXZON, E.M.; AKAYEV, 14.5.; BABIN,
A.A.; BERDNIKOV, A.F.; GORYUKHIL:, Ye.Ya,; lAGOuSKIY, M.P.;
PIVEL', N.M.; BAKALGV, G.Ye.; GEBLER, I.V.; SUOLYANILNOV,
N.M,; OMOLYALIHOVA, 5.1.; YUSHIN, V.I., D'TAKCLOVA, N.D.;
.EZAPOV, MN.M.; KASHTANOV, V.A.; GUL'HE.%, A.V.; SILOROV,
A.P.; GARMASH, A.A.; DYKOV, ¥ 5., BOROLIN, L.V.; SYCEKOV,
L.F.; KUCHIN, M.1.; SHAKHOV, F.1., plav. red.; SHiAKOVSKAYA,

-—————*—-—‘

L.1.. red.

[West Siberian irom ore bacin] Zapadnn-Sibirskii znelezorud-~
uyi bassein, Novesibirsk, Hed.-izu. ctdel 3ibirskogo otd-
niia Al S3SH, 1964. LAT pe (1'IRA 17:12)

1. Akademiys nauk SSSR. Sibirskuye oviejenive. Inctitut geo-
legii i geofiziki. 2. Institut geoiopii bogeorinixd Sibirskogo
otdeleniya AN SSSit (for Beious, Kazanckiy, Vdovin, Kiyarovskiy,
Kuznetcov, litkolayeva, licverhllov; senderzon). 3. Instiiut
gornopo dela (for Akayev). 4. lovosibiookoye ecloplcheskoye
upravisniye Minlstecstva gy lopgli 1 shbrany nnd- G388 (for
Babin. erdnikov, Goryukhin, Lioporakiy, Piven').

(Comtinnel on next card)
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BELOUS, H.Khe---(continued). Card 2.

Tomukly pelitekhnicheskiy instiiut (for nkanov, (etler,
Smolyaninov, Srolysninocva). 5. Sibirskiy nadchnoe
issledovatel?skiy instivut geologii, geofiziki i mineral’-
nogo syriya(for Yushin, Diyakencva, Hezupov, Kashiunov
Gol'kert). %. Institut ekcncrmika gel ¥ ckoge }\‘no:\'ixyswa’(fc:’
Garnash). 7. Sibirskiy retsliurgicheckiy inctitut (fer
Bykov, bo.cdin, Hyohkov), B. Tomskiy inznenornc—stroitel'nyy
institut (for Kuchin). 9. Chlen. kerracponient Al $SSt (f-r
Shakhov) .
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ZUCHIN, Mlkolsy Dmitriyevich, MAYSHEVA, Nataliya Ivanovns; GADZHINSKAYA,
Marlan Xlaksundrovna; DENISOVA, Calina Ivanovna; TERPIGOREVA, V.D.,
otvatstvennyy redaktor; ALADOVA, Ye.l., tekhnicheskly redaktor

English for miners. Pod red V.D. Terpigorevoi. Moskva, Uglatekhizdat,
(MLBA 10:4)

(Rnglish lansuapgo--Texthooks for forsignars--Russion)
(Cosl mines and mining)

1956. 507 p.
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TEHPIGOHRVA, Vera Dmitriyevna; KJCHIE, Nikolay Dmitriyevich; MAYSHEVa,
Hutal'ye Marovoa; ARAKIN, V.D,, dots., red.; GADZHIUSKATA, M.A.,
rod.dzd-va; AIADOVA, Ye,l,, tekhn,.red,

Bnglish for mining atudents, Pod metodicheskoi red., V.D.Arakioa,.
Moskva, Ugletekhizdat, 1957. 462 p. (MIEA 11:4)
(Coal mines and mining)
(Bnglish langusge~~Texthooks for foreigners--Rusgia)
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"The Utilization of a Tincture of tie Uratacpus
meni

Tre-tinT dheweatis - Fatients." Cand Med Sci, Kazaki State edical Inst
V. I, Uolutov, Alma-ata, 1955. (KL, Yo 15, 4pr 55)

L0: Jus, No. 704, 2 ilov 55 - Survey of Scientific and Technical Dissertaticns
Jef 'nded at USER Hisher Ziducational Institutions (16).
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SRpE

The theory of health resort therspy. Trudy Inst.Krsev, pst, AN Kazakh
S8R 5:166-171 '57, (MIRA 11:2)
(HRALTH RESORTS, WATHRING PLACES, K7C.)
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SATPAYRVA, R.A,; KUCHIN, §.N,

S.P.Botkin as the initiator of the physiolo
gical trend in medicine.
Vest.AN Kasakh,SSR 13 no,9:124-126 S 57, (MIRA 10:10)
(BOTKIN, SERQRI PETROVICH, 1832-1889)
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,;’ " RESHETNIKOVA, Ye,K.; KUCHIN, N.N.

Outbreak of food poisoning of obscure etiology. Vop.pit, 19
n0.4824=27 J1-Ag 160, (MIRA 13111)

1. Iz Kazakhskogo instituta epidemiologii, milrobiologii 4
gigiyony 1 i3 kafedry gospital'noy terapii Kamakhskogo medi-

tsinskogo inatituta, Alma-Ata
{rooD POISONING)

53 B et
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ISMAGULOV, A.5.3 KUCHIH, H.N.

Size of an electrical aystole in hypertcnsion. 1Izv. AN Kazakh. SSR.
Ser, med, 1 fiziol. no,1:100-10/, '61, (MIRA 1534)
(HYPERTENSION) (ELECTROCARDIOGRAPHY)
(HEART BEAT)
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KUCHIN, N,
Twelfth Scientific Conference of the Therapcut
peutic Instivut
:;:aggmllr 6;)1‘ Medical Sciences of the U.3.S.H. Zdrav, Ka::k; oé‘lt:: 5:
_ . MIRA 15:2)
(CARDIOVASCULAR SYST.M._DISEASES) ( 15:2)
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KUCHIN, N.N.

Very simple device for determining the rate of pulse wave
spreading. Zdrav, Kasakh, 22 no.5:66-68 '6€2. (MIRA 15:6)

1., Iz kafedry gospital'noy terapii (zav, - prof, R.A,
Satpayeva) Kazakhskogo nzditaix)mkogo instituta.
PULSE
(CARDIOLOGY-~EQUIPMENT AND SUPPLIES)
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not only excludes the necessity
sures considerably {ncreased heat transfer to
fer from a flat luminous tongue of flame, In
through the roof, the tongue of flame 1e dire
the considerably greatar turbulence of
process is developing on a shortar way
stress of the flame volume
flame. The temperature of
in the roof of the furnace, the Oy feed to th
metal pool 1is improved, The shortening of th

U
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of.carburizing the ratural .ga:

1s much higher than in
the flame is higher ton,

e

rav.ral gas

no.3, 1951, 29-30, abstract
1 proyekin, in-% matallurg. prov-

AUTHOR 1 Kuchin, V.A,
TITLE: A new method of fuelling steelmelting furnaces Wit
PERIODICALs Referativnyy zhurnal, Metallurgiya,
2v213 ("8b, nauchn, tr, Gos, n.~t.
sti "0iprostal'”, 1960, neo-1, 89 - 97)
TEXT: The fuel and air feed to an open hearth furna

- through the rosf

fiams but alsn as-
the pnol as corpared to reat trans-
caze of feeding tha fuel vertically

ctly pointing %0 +he prl, Du2 td
+he gas flow with 2ir, the combustlon
from the roof tz the pool, The thermal

the -cazs of a flat tongae of

If the burners are arranged
ard for blowing through the
cal tongue of flame, due %o Oy,

e flame
e vertd
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A new method of fuelling steelmslting furnaces .., 86355/51/000/b03/002ﬁ369
Al Al101

1s fully utilized, Invesigations in the Gipresial'_lavoraisry showed the advan-
tage of arranging the burners vertically in the rcof over a horizontal arrangemsnt
on the rear wall and an inclined cne in the operational spase bu<st, Investigaticns
were made on a special stand whose fire chamter represented a madel of *he gpera-
tional space of a TO-ton open hearth furnace on a 1/10 scala of {ts ratural siza,
The design of the stand and the investigation methods ars described, The experi.
ments were performed for each arrangement of the burmsrs by three variarts of heat
conditions differing by the fuel conaumption; for each experirsnt a heat alance
wag drawn-up, Experimental data for the plotting of heat balances are given, It
was established that steelmelting 1s possible in a furnace heated by turnars whiczh
are vertically arranged in the roof, with simultaneously increasing the efficienn
of the furnace, Since all the heats were analyzed, 1t was proved +that tha teshno-
logical process with the described method of hesating the psol can be fully con-
trolled. Schematic diagrams ars given for the thermal operatfsn of a furnave,
heated with natural gas supplied from the roof, and a dtagram for the conversisa «f
a furnace, previocusly fuelled with coke.blast gas, tn ratural gas fueliing.

V.0,

[Abstracter's note; Complete translation,]

Card 2/2
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KUCHIN, V. A.

Cand Tech Sei - (diss) "Study of aerodynamics and heat transfer
in direct-flow-regenerative steel smelting furnace with vertical
gas burners in the crown." Dnepropetrovsk, 196l. 10 pp; (Min-
istry of Higher and Secondary Specialist Edueation Ukrainian
SSR, Dnepropetrovsk Order of Labor Red Banner Metallurgical Inst
imeni I. V. Stalin, Chair of Steel Metallurgy); 180 coples;
price not given; (KL, 7-61 sup, 239)
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" AUTHOR$ Kuchin, V. A.
lTITLE: Frequency ppectrum of ionic crystals of the CsCl type

gsouncss 1vuz. Fizika, no. 3, 1964, 102-107 ,
i [
ropIC ThGS: ionic crystal, crystal lattice oscillation. crystal '
- lattice deformation, elastic deformation, Coulomb repulsion force,
~dipole force, cesium compound

!

regearch on the subject and

an ionic 1attice of the CsCl

was apparently not
therefore derived for
tice, @B functions

jon and compression.:
jattice of Csl is

LDSCTRACT: ae author reviews earlier
indicates tnat the total spectrum of
kype, unde: hydrostatic and isotropic pressures
investigated heretofore. General formulas are
the normal modes of this lat

£ deformation of isotropic tens

, the frequencies of
cy spectrum of the "free”

- of the parameter O
ST addilion tho frequen

1/
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ACCESSION NR: AP4041851

calculated and some limiting frequencies are considercd as functions

the deformation parameter. The non-Coulomb interaction was taken i
into account only between nearest neighbors, the ions were considered!
as point charges, the behavior of the frequency spectrum was con-

{ wave vector, ‘and the interaction between two ions is approximated

i by

the Born two-term formula. The coefficients of the Coulomb. inter~
faction and the dipole sums are also evaluated. Orig. art. has: 1

figure, 6 formulas, and 3 tables.

H
L]
; sidered for symmetrical directions (100), (110) and (111) of the i
l
i

ASSOCIATION Sibirskiy fiziko-tekhnicheskiy institut pri Tomskom

: gosuniversitete imeni V. V. Kuyby*sheva (Siberian Physicotechnical !
+Institute at the Tomsk State University)

SUBMITTED: 23Maré63 ENCL: €O {
8UB CODE: 88 NR REF 80V: 002 _ | OTHER: 004 |

‘ ' |
_Egrd 2_/_2. f
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ANDON'YEV, S.M.; GLAZKOV, P.G. [deceased]; KUCHIN, V.A. KONDRAT!YEV, Ye,M.;
LEVITASOV, Ya.M,; MAKAROV, K.1.; PANKRRTOV, P API‘TVHYY, NI
POKRAS, L.M,; POCHTMAN, A.M.; TESNIR, P.A.; SHEYNFAYN, F.I.;
SHKLYAH, T.I.; Prinimali uchaatiye: BERMAN, M.N.; VARFALOMEYEV,
F.L.; ROBIN, M.A.; MOYSIYEVICH, G.I.; SAPIRO, V.S.; ALEKSEYEV,
L.M,; FOPOVA, R.S.

Heating Martin furnaces with natural gas using reformers.

Gaz, prom. 9 no,11:14=17 '64. (MIRA 17312)
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KUCHIN, V,A,

Fféquency spactrum of ionic crystals of the CsCl type. Izv, vys,
ucheb, zav.; fiz. no, 33102-107 '64., (MIRA 17:9)

1. Sibirskiy fiziko-tekhnicheskiy inatitut pri Tomakom gosudarstvennom
universitete imeni Kuybysheva.

T el L3y A
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VOROB!'YRV, A.A., professor, doktor figiko-natenaticheakikh nauk;
YOROB'YRV, N.I., dotsent, kandidat texhnicheskikh nauk; THRESKI-
NA, M.H., inzhener; VOROB'YEY, G.A., inshensr; KALYATSKIN, I.1.,
inshener; TRUBITSYN, A.M., inshener; IMITREVSKIY, V.S., inghener;
KALOANOV, A.F., inshener; KUCHIN, V.D., inshener.

"High voltage electrical engineering.* Part 1 and 1I. A.A.Akopian
and others. Reviewed by A.A.Vorob'ev and others. Rlektrichestvo no.8:
91-92 Ag 'S4 (MLRA 7:8)

1. Kafedra tekhniki vysokikh napryasheniy i kafodra slektroizolya-
tsionnoy i kabel!noy tekhniki Tomskogo- politekhnicheskogo institute
in, Kirova.

(Mlectric engineering) (Akopian, A.4.)

BT AR L oy T Tt B et
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;gggn ggnziogg;ﬁble; of th,o Radiation of pleleotrica in 3trong Bleotr

Fields.

6-2517 (1956)
0DICAL ¥arn.teohn.fis,26, faso.ll, 251
Pt Tesued: 12 / 1956

onductiv-
the basis of the examination of the absorption spectrs and ::: 2::;:2tion o
g: o; ion crystals 1t may be assumed that on the occasion oft O imergies of
1y trons from the conductivity zone to the ground zona, qua:ia E e in &
N 0: r$o eV can be radiated. The investigation of the tadiaf :g U ron or
abron lectric field on the occasion of the recombination o : s ox-
s;rgzi :r:gsition into other statas with low energy night c;ntz;izu: o
;laining those physical phenomena which take place in a dielec
d
;:::§:§'?é53 and 1955 the authors tried to study th; eie;;zzluiige::oﬁigltf
electrophotoluminescencs of samploap{ polistirol, plexig as in nd o R ever 0il,
KCl- and KBr crystals in strong electric fields. The sa?p o rany ernating
l0l, or air was exposed to the aotion of high parallel vo % ';' L
xyl: zes, and voltage pulses (1,5/40 miocroseconds). The attempr ras male e
EZthgin; the expected radiation visually, photographican{‘,mooo“itor ms o n
uantun counter. The lowest sensitivity limit of the quan e with &
%his case was ~ 3000 & and the sensitivity of the counter fnﬁ 30l 2oE the
decrease of the wave length of the radiation. At voltages o P
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furn.techn.fis,26,fasc.11, 2516-2517 (1956) CARD 2 /2 PA - 1675

breakdown voltage no ultraviolet or Roentgen radiation of the solid dielectrica
was noticed that might have been caused by the sirong electric field.

The results obtained by these tests concerning the luminescence of orystals in
strong fields are apparently in agreement with the ideas governing the theory
of radiationless transitions of electrons. The construction used here for the
sample makes it possible to measure the eleotric power of resistance of solid
dielectrica in an inhomogeneous field. The maximum field strength on the
spherical surface of the electrode (a point with the radius of curvature r)
was determined by means of the formula E = U/ & r. Here U denotes the voliage,
and & - the dielectricity constant. For the disruptive field strength of
mineral salt the authors obtained Edisr - 1 to 1,63 megavolt/cm.

INSTITUTION:
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S0V/112-58-2-1857
Mettods €3r Determining Solid-Dielectric Breakdown Voltage in a Nonuaiform Field
stave permite measuring the electric st- ength E,o of very thick solid dielec-
trics a9 E,_ = U,.-p,dr where £ is permittivity of the dielectric; r ja radius of
the ruund tip of the point electrode. For NaC! 10-17 mm thick with DC voltage,

Enp * 1.01 - 1.625 Mv/em. Bibllography: 3 itema. Tomskiy politekhrich.
ir -t [Tomsk Polytecknlc Inatit te), Tomak.

A.AV.
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sOvV/112-58-2-1872
Travslation from: Referativnyy zhurnal, Elektrotekhnika, 1958, Nr 2, p 12 (USSR)
AUTHOR: Ycrob'yev, A. A., and Kuchin, ¥. D.

TITLE: O:. the Problem of Lumigescence of Lig td-ard Solid Dielectrics in Strong
Electtric Fields {K voprosu o svechenii zhidkikh i tverd kh dielekirikov v
511+ /k}. elektricheskikh polyakk)

PER'ODICAL: lav. Tomskogo politekhn. in-ta, 1956, Vol 91, pp 385-389

ABSTRACT: It has been aseumed that, gimilavly t» semicorductor phosphors,
liguid and solid dielectrics shoild glow in a strong electric field because of
ejectron traraiticn from the condctance region {2z the base region. Surface
1 mivescerce of tra=sformer oil in a uniform field bas beer observed at 13
boofram(?) with the Fighovoltage electrode ir air and at 2B kv/cm with both elec-
trodea in nil. A photufilm with a sengitivity of 130 unite has beer lighted in the
3.3 kv/cm field. Luminescence of polysterene, plexiglars, and NaCl, KBr,
a4 KCl crystals in a ronuniform field has been studied. A specimen shape
b..s heen developed that permits application of test voltages =p o 100 kv.

Cazd 1/2
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S0v/112-58-2-1872
On tre Probtlem of Luminescence of Liquid atd Solid Dielectrics in Strozg . . .

Mzxirmum field strength at the erd of a point electrcde has reached 1.3 Mv/cm
and %as beew determized from the formula E = U/er, where £ is dielectric
pez'mittivity, r is the curvature radius of the point. The specimen was placed

ir air, as there was no other suitable traniparent medium available. The vol-
tages :sed were DC, AC, and 1.5/40 micruseconds impulse. In0.7-1.3 Mv/em
fields, NaC!, KCl, aad KBr crystals emitted sisible light; no ultraviolet or
x-ray radiation was detected. It is arsumed hat when the electron travels from
the conductance region to the base region, it delivers its energy to the lattice

i relatively small portiors, lees than 0.1 ev. Bibliography: 14 items.
Tromekl, politekbrich. in-t {Tomsk Polytechnic I-stitute), Tomsk.

A.AY.
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20-2-18/60
KuOhin' Y. D,

. [EEETY

The Dependence of the Electric Strength of Ion Crystals
Upon the Temperature (Zavisimoat' elektricheskoy prochnosti
ionnykh kristallov ot temperatury)

?ok1agy Akademii Nauk SSSR, 1957, Vol. 114, Nr 2, pp.301-303
USSR

With the aid of an electronic oscillograph the author of the
paper under review determined the electrical strength of

monocrystals of RaCl, KBr, K(!l6 and KJ in the temperature in-

terval between -130 and % 150 at congtant voltage and at
impulses of a duration of (10~4 to 10™°) sec. At their
thinnest place (where the puncturing took place) the samples
ware of a thickness of 150 M+ The dimple in the sample and
the side opposite to it were coated in vacuum with vaporized
tin. The puncturing took place at the front of the current
shock, The results of the measurements of the electric re-
sistance of NaCl at different temperatures at constant :;ol-
tage and at the impulse of a duration of (10"4 to 1077) sec
ara compiled in a diagram contained in the paper under reviaw,

TTTTTTTTTTREA
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The Dependence of the Electric 8trength 2f Ion Crystals Upon the Tempera-

ture

When the temperature increases, the electric resistance also
inoreases up $0 a maximum and then again quickly decreases.
The position of the maximum depends on the duration of the
impulse. Analogous results are obtained also for KC1l, KBr
and KJ, The temperature dependence, as shown in the diagran,
and the existence of the maximum are satisfactorily explained
by the theory devised by H. Froehlich. If the application of
the voltage lasts for (1,1 to 3,1).1078 sec, then the elec-
trical resistance of the ion ocrystals mentioned does not de-
pend on the temperature and it is %lmoat twice as high as
with impulses of a duration of 10™° sec. This independence
from the temparature at ultrashort impulses is in no agree-
ment, neither quantitatively nor qualitatively, with any of
the existing theories of puncturing of solid dielectric sub-
stances. It is possible that the dielectric subatance is me~
chanically destroyed by the effects of the strong electrical
field. Another diagram contained in the paver under review
shows the voltsecond characteristics for NaCl at different
temperatures. At a duration of the voltage of 107° sec the
electric strength . is lower than at lasting application of
the voltazes this can be explained by the effects of the
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AUTHOR: <;Kunhi£4—xi~2::\f“ﬂdidato of Technical 30¥105-98-7-22/32
Sciences

TITLE: Conferencze on Solid Dielectrics and semiconductors (Konferentsiya
po tverdym dieloktrikan 1 poluprovodnikam)

PERIODICAL:  Elektrichestvo, 1958, Nr 7, pp. 83 - 84 (USSR)

ABSTRACT: The intermediate university conference was held fron February

Brd to Bth, 1958, in the Tomsk Polytechnieal Institute (Tomskiy
politekhnicheskiy inatitut). Representatives of 12 universities,
10 nciontific resecarch institutes, and 11 plants of 14 towns
attended this conference. 83 reports were delivercd. The work of
the conference was carried out in 6 sections. In the section of
geniconductors spoke: Professor Yu.G.Tolstov (ENIN A8 VUSSR, Koscow)
about a new method for the determinstion of the work paraneters
in gernaniun power valves without destruction of the latter. Do-
cent A.F. Gorodetskiy and Docent 5.5.Cutin (Kovooibirsk) found a
temporary instability of the resistance in thin tellurium layers
and a satisfactory stability of the germaniup-and bigmuth rosi-
gtnrce. Docent G.A.Katayev and L.N.Rozanov (Tomsk University) re-

Card 1/4 ported on the mechanism of heterogeneous reactions which occur
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Conference on Golid Dielectrics and Semiconductors SOW105-58-7-22/}2

under the participation of solid bodies. A.R.Zasypkina (SFTI) re-

ported on the good roctifier properties of the ailver-polyatyreno

varnish-gernanium- and the mercury—KCl-ccrnaniun syatem.D.K. Veso-
novokiy and others, Novosibirsk Institute of Electricel Engineering
(Hovosibirskiy olcktrotekhnicheskiy inptitut) developed autonatic
geaiconductor devicos with flat geraaniua triodes and photore-
sictances op transmitters. v.F.Sinorov (SFTI) reported on tho ex-
perinents yhich confirn the existence of the surface acceptor lavel
and the surface conductivity in comyounds of the type A"' BV,
Ye,I.CheglokoV and A.M.Vaysberg (SFTI) {nvestigcted the "pond
1attice" and found that the effective nass of the light hole in-
croases with the increase of the ionic conponent in the bond and
bocones anisotropic. v.N.Vertoprakhov (SFTI) reported on a new me-
thod for the detaction of the cryutallographic planes from the
discharge figures on the germaniun gurface. A.P.Vyatkin (BFTI)
jnvestipgated the rules governing the wetting of gerzanium with
indium in dependence on the surface treatment of indiun, the cry-
stallographic orientation of gernanium, and the heat maintenance
in the case of nelting. Vv.A.Chaldyshey jnvestigated the energetic

card 2/4 spectrun on the basis of & 1attice model in connection with the
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Conference ON g0lid Dielectrics and Semiconductors JOW105-58-7-22/)2

A.P.Izergin and others (sFT1) worked out 2
method for the breeding of gernaniuo sonocrystals with evon
distribution of the admixtures from the melt without nelting

ot. Yu.D.Lukantsover, Frunze Kirghiz Inctitute of Pedagogics
(Kirgizskly pedinatitut, Frunze)investigsted the rules governing
the dying down of the intensity of phosphorescence, photoconduc-
tivity, and the 1ight sum in the phosphorus 72n8-Cu in an ideal
crystal phosphorus. From an investigation of the temperature
dependence of the photodielectric effect in the phoaphorus Zn8-CuFe
during excitation and in the cage of long stages of dying down ’
of tho phosphorescence of the latter P.Ye.Rannzanov (SFTI) makes
conclusions as to the relaxation character of the processes which
ecause this ef fuct, I.G.Mel'nik, Novosibirsk Institute of Elec-
trical Engineering, reported on 2 sinple distribution chamber

for a vacuum plant. Ye.I.Shuraleva,Irkutsk University (Irkutskiy

universitet) reported on the investigztion of the influence of

the electric and thernal treatnent in the case of pure rock salt
crystals, a8 well as on the influence of different concentrations
of on astivator introduced into the phosphori RaCl. N4 accarding to

Card 3/4 the method of electrolysis on the forzation processes of F-centers

sphalerite lattice.
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Conference on Solid Dielectrics and Semiconductors JOV105-58-7-22/52
and the storing of light sums under the action of X-rays.

ASSOCIATIOlN: Tomskiy politekhnicheskiy institut (Tomsk Polytechnical In-
otitute)

1. Dlelectrics--USSR 2. Semlconductora--USSR 3. Conferences
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AUTiICR: ~Kuchin, V. D., Candidate of Technical 50V/105-58-7~25/}2
Sciences 2
TITLE: Conference on Solid Dielectrics and Semiconductors (Konferentsiya

po tverdym dielektrikam i poluprovanikaa)
PERIUDICAL: Elektrichestvo, 1958, ®r 7; pp- 84 - 85 (USSR)

AB3THACT: The conference took place from Pebruary Brd tc February Sth, 1958, ~
in the Tonsk Polytechnical Institute, 3ection of Polarization,
Losses, and Conductivity- B.1.Vorozhtsov, Candidate of Technical-
Mathematical Sciences (SFT1) spoke about & sinple circuit for the
measurenent of tg § of from 1.1077 to 1 and of the capacitance of
from 5 to 20 pF. The accuracy of geagurement was 1U% in the case
of tgo and 5% in the case of the capacity. Profeasor G.A.Smolensziy
and others (Institute of Semicouductors A5 US3R) investigated the
possibility of obtaining multicomponent systezs froa oxygen oxides
without investigation of the stante diagrams of the latter. I.3.
Pilatov (SFTI) investigated tgg and £ of several ceramic materials
in fiolds of from 180 - 4600 V/ca in the frequeicy range of from

Card 1/4 1,65 - 2059 meguoycles and in the temperature range of from
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Csnference on Solid pielectrics and semiconductors

20 - 720°C according to the calorimetric

PGP PRSIV 1T

BT

50V/105-58-7-23/32

method. Ionization-,

relaxation-, and conductivity losges were round to occur. V.M.

Nesterov (SFTL) measured by means

conductivity,
the "fluoroglast”, pquethylene.e
80 - +100°C asd 108, 107, $.10° ond 5,10

universitet( Tlatdc Uriverslyy hn the range
temperature maxima of tg§ of the
are connected with the hydroscopy
(SFTI) found relaxation maxima in
be connected with the peculiarity

of the wave guide pethod the

the dielactric permeability, and the losses of
“vinyloplsat" atc. at tron

cycles.S.F.Wabmrnlko, Irktddy
of from 20 to 1400C founa two
alkeli halide crystals wvhich

of the lattier. 1.G.Vorozhtsova
puscovite. They are assumed to

of structure. Docent l1.p.Ton-

konogov and Ye.T.Nedirov (Xuraganda Mining lnstitute) investigsted

the magnetic and

Maxwell-Wagner model. Docent Ye.K.
dependence of the electric conductivity of

the character of the

aolid solutions on the composition in

electric heating ot coals on the pasis ¢f the

Zavadovskaya (TPI) found that

the case of temperature

variation is determined by the interaction forces of the ions in

the orystal. Docent K.N.Pogodayev
University) in
Card 2/4
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or in nickel activated by ions or in the copper of rock salt.
V.1.Ganan (SPTI) found that the temperature course of the pool
factor in the case of silicate- and boron gilicate glasses is to
a considerable extent determined by the temperature dependence
of the polarization potential in the cuse of the existence of
a high-voltage polarization. Professor F.l.Kolomoytsev and A.Ya. “
Yakunin, Dnefiropetrovsk University (Dnepropetrovskiy universitet)
found the variation of the electric conductivity andthe EMF
induced by X~-ray radiation by teuperature and the intensity of
the X-rays in polyethylene, poiystyreue, teflon, polymethylmetha-
crylate, mica, and other dielectrics. Docent Ya.l.Pershits (Pakov
Instit~te of Pedagogics) and G.D.Turasenko (North Ossetian Insti-
tute of Pedagoglies, Ordzhonikidza) found that the character of the
propugation of tne F-center cloudlet and thut of its mobility
is changed in consequence of the primury colorution of the NaCl-,
KCL-, KBr~ und KJ crystals, whereas ithe electric conductivity of
the ions of the sumples is reduced irreversaibly. N.X.Torbin
(TFI) found that the X-ray sbsorption fuctor increases with in-
Curd 3/4 craasing moleculur weight of pressed ulxull halide salts.

fi
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ASSOCIATION: Toaskiy politekhnicheskiy institut (Tomsk Polytechnical Institute)

1. Dielectrics--USSR 2. Semiconductors--USSR 3. Conferences

Card .1/4
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" AUTHOR: Kuchin, Y. D-—Candidate of Tochnical  507/109-58-T-24/52
dciences
TITLE: Conference on Solid Dielectrics and yemiconduc tors (Xonferentsiya

po tverdym dielektrikam 1 poluprovodnikam,n)
PziI0DiCALs Elel:trichestvo, 1958, Nr /. Pp. 93 ~ vy (US3R)

ABSTHACT The conference took place from February jrd to February bth,
1958, in the Tomgk polytechnical Ingtitute, Section of Breskdown
of 5olid Dielectrics und Semiconductors. 1.Ye.Balygin, Candidate

of Technical Sciences (Leningrad), reported that trom the cal-
culation dota of the resistance of the discharge channel and on
e basis of the obtained oscillographs he could draw final
conclunions concerning the dynamics of the developoent and the
physical nature of the breakdown of titunium~contuin1ng ceramic
material with £=20. G.A.Vorob'yev (TP1), Candidate of Technical ’
Sciences (TPI) constructed &n oscillograph xith pulse feeding.
This oscillograph pe mits the reliuble reziatrution of phenomensg
of u duration of 1077 sec. M.A.Meltnikov TpI) found that the

Card 1/3 electric strength and the time cf lagging of tho digcharge in
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N the breakdown of NaCl-, KCl-, KBr-, EJ orystals and methylmetha-
crylats orystals with pulsea of a front length of (5 = 7;.10'9
gec are almost independent of the cheaicul composition. A.V.
Astafurov (TP1) reported on voltage ve.time characteristics and
the dependence of the breakdown voltaze on the thickness in the
electric breakdown of solid dielectrics of considerable thickness
(2 - 34 un). The applicability of the empiric formula of Gorev-
Mashkileyson for the latter is ghown. U.A.Andreyev (TP1) found
by means of the double-ray oscillograph that the temperature
dependence of the electrical strength on ¥aCl, KC1 and KBr has a
paximum in the case of a breukdown due to thermal instability
in the range of room temperatures. v.D.Kuchin (TPI) found, pro-
ceeding from the aingle electroin model, the dependence of the
electrical strength on the temperaturs in the following forms
F*(T) = kT/2¢A(T), where A denotes the free length of path of
the eslectron. K.K.Sonchik (TPI) found that the time of lagging
of the discharge in the ion crystals is the ghorter, the higher
the excess voltage at the sample and the crystal lattice energy
are. M.P.Tonkonogov and Ye.T.Nudirov (Kuragunda Mining Institute)

Card 2/3 investigated the destruction of coal by an electrohydraulic shook.
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The calculation showed that the discharge channel formed in the
breakdown of the water is the source of the shock wave which
destroys the coal. V.I.Obukhov (TFI) showed that the introduction
of U - 10% solid powdery dielectrics into transtormer oil, castor
0il, glycerin, and distilled water influences to a very small
extent the amount of the resistivity to electric pulses. The
strength of the systems is to a grecrt extent increased in the
cape of a content of admixtures of 30%.

AS30CIATIONs Tomskiy politekhnicheskiy institut (Towsk Polytechnical Institute)

1. Dielectrics-~USSR 2. Semiconductors--USSR 3. Conferences
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AUTHOR: fuchin, V. D., Carndidate of Technical  307/105-58-7-25/32
~Hodances ..
TITLE: Conference on Solid Dielectrics and Sermiconductors (Konferentoiya

po tverdym dielektrilan i poluprovodnikam)
PERIODICAL: Elektrichestvo, 1958, Nr 7, pp. 85 - 86 (USHR)

AZSTRACT: The conference took place fron February 5rd to Febdruary Bth,
1958, in the Tomek Polytechnical Institute (Tomskiy politekhni-
cheskiy institut), Section of Properties of Diclectrics.
Professor A.A.Vorob'yev (TPI) reported on the sreat nunber of
investiations in the theory of ionic dielectrics, of cystalli-
zation, of the mechanical and electric properties of dielectrics
and practical insulation. He showed th:t the properties of the
binary conpounds are divided into two groups: the one group of
properties increases with increasing lattice energy, the other
is reduced. Docent Y4.S.Metsik, Irkutsk University (Irkutskiy
universitet) developed a theory according to which the cleavage-
-work in mica crystalp is composed of the work ag:-inst the dipole
forces end the work for the seprration of th2 double layer and
in the last sta-e results in an electrostatic mosaic. Docent H.I.

card 1/4 Vorob'yev (TPI) reported on the results of the investigation of
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dielectric conotant, of the losses, the electric utrength, and the
ppocific volume resistance under texzperature influence, moisture,
tropicnl conditions, in the corcna producto "fluoroplast-4",
"fluoroplant-3", polyathylenc, polymonochloroctyrene, *oroduct-10",
thernoreactive compounds, and urethane. M.S.Ivankina (TP1)
aeasured the factor of linear expancion and the heat produced
in the fornation of £olid solutions of the KCl- RbCl, KC1 - Kir -
and NaCl - NaBr systen in dependence on the conpositzion in the
range of from 25 to 100° C. 4. H.Kislina (TPI) found that the
ginple relations between the physical ond chenical properties
of the monocrystals of alkali-helide salts and their electrical
strenzth (as described previously in the paners of A.A.Vorob'yev),
are not always establicned in the cnse of so0lid solutiona. Docent
P.4.Savintsev and others (TPI) found that the strength of alkali-
-halide solutions determined according to the method of boring
and nutual grinding increases with increassing molecular concentra-
tion its change accordirng to its composition following a curve
with a ninizum, Docent V.V.Puchkovekiy,Chelyabinsk Institute
of Mectanization and Electrification of Agriculture (C!elyabinskiy
institut mekhenizatsii i elektrifikatsii sel!skogo khozyaystva)
Card 2/4 by means of experiaents found thit the dejpendence of the maxizum
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overheating temperature in the center of the small plate on the

tenperature of the surrounding rir has maxima in the case of a

change of thip temperature of from 20 - 100° C.

Section of Ceramics: V.X.Belousov (TPI) gave a czlculation of the

ceramic structure. Docent V.A.Presnov and others (SPTI) reported

on investigations of the vacuum-tight ceranic structure and the
(’ nature of the ceramic-metal boundary.

Section of Crystallization:Profesoor 4A.M. Kuz'min and assistants
(TPI) dealt with geological problems. S.A.Stroitelev (TPI) :ave
a method for the selection of effective admixturas. A.P.Izergin
developed a method and an equipnment for the purification of 1li-
quids from small adnixture quantitieas,
In the joint gession of the gsections concerned with the break-
down of solid dielectrics, ceramnics, polarization, losses, and
conductivity Professor N.I.Shishkin spoke nbout the "Electric
Conductivity of Solidified Glusses". The final gcneral meeting
was opened by Ye.G.Papush (Dnepropetrovsk Institute of Railway
Traffic Engineers) who reported on the "Poundations of the Theory
ot Polarons".I. Ye.Balygin and Ai.P.Rumyantsev reported on the
Card 5/4 in.astigation of the dissusion processes of the silver isotope

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827110009-3"



CIA RDP86 00513R000827110009 3

RS e P o b W 'y Wbt B e 43

S VAT ¥

S5

"APPROVED FOR RELEASE: 06/19/2000

B SR e e e N B T e K N P I P

| — 1

Conference on Solid Dielectrics and Semiconductors SVU7/105-58-7-25/32

110
Ag in amorphous and crystalline quartz, and in agglomerated
oxides as A4l 05, ZrO and TiO

A330CIATION: Tonskiy politekhnicheskiy institut (Tomsk Polytechnical Institute)
1. Dielectrics--USSR 2. Semiconductors--USSR 3. Ccnferences
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AUTHOR: Kuchin, V. D.
- ‘\\_——/‘*’
TITLE: Temperature Dependence of Diclectris Strength of Ionic

Crystals in an Electric Disruption (Temperaturnaye zavisimost!'
elektricheskoy prochnosti jornykh kristallov pri
elektricheskoy forme proboya)

PERIODICAL: Izvestiya Akademii Nauk SSSR4Seriya Fizicheskaya, 1958,
Vol. 22, Nr 4, pp. 404-407 (Us3R)

ABSTRACT! The correctness of a great number of existing theories of

the electric breakdown of solid dielectrics is primarily

claspified from the viewpoint of the temperature dependence
of dielectric strength. The temperature dependence of E__ of
ionic crystals as given by various theories, is differegi. For
this reason it proves to be interesting to pursu? the
temperature courseé of E . of ionic crystals for the purpose
of examining the correcgneae ~f the tteory of breskdown. and
to compare the regults with the theoretical conclusions. The
author measured the dielectrac strength of NaCl. KC1, KBr and
KJ at temperatures of from- 130 —F— +150°C at a con tant

voltage and with pulses with a duration of from 1074 —— 10-8
card 1/3 sec. As oan be seen from figure °

+ (g1ving the dependence

AP :
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Temperature Dependence of Dielectric Strength of Ionic 48.22-4-10/24
Crystals in an Electric Disruption

according to mean arithmetic values of E .) th2 dielectric
strength of NaCl increases linearly with temperature up to
1,75 kV em™' degrae” at a constan voltage and & pulse
duration of up to 107*% sec in the teaperature range below
0°C. Analoguous results were obtained from the salts KCl,
KBr and KJ (figure 2). It is aupposed, that the space charge
in ionin crystals originatns from ions. causing san increase
of dielectric strength. Actually, the delay period of charge
in a dielectric is of the order of magnitude of 10-8 sec
(ref. 12) and the time elapsing until the apace charge
becomes manifest, exceeds 106 sec (figure 5). At a
temperature rise, the number of ions forning a space charge
increasea. The increase of the dielectris strength of ionic
crystals at t « 1078 sec, as conpared to E__ at pulses with
a duration of 1C7° sec is connected with the diascharge delay
in the dielectri~. The temperature dependence of E
t = 10-B sec corresponda neither quantitatively no
qualitatively to any of the existing theoriey of breakdown
irn solid dielectrics. Apparently in this cas2 8 pachanical
destruction of the dieleciTis aIcurs under the influence
Card 2/3 of a atrong electriv field without any preparalory proceases.

at
gr
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Temperature Dependence of Dielectric Utrength of lonic 48-22-4—10/24
Crystals in an Electric Disruption

ASSOCIATION:

AVAILABLE:

Card 3/3

It can be assumed that the mechanical effects in the crystal
under the influence of the electric field will exceed its
mechanical strength, and that the dielectric can be
mechanically destroyed, if the voltage is from two to three
times higher than the disruptive voltage. This assumption
is still examined. The duration of voltage application must
be taken into consideration in theoretical calculation of
the representation of the temperature depenience of Epr‘
Besides, the consgiderable egfect of space charge at pulses
of a duration exceeding 10~° sec must be taken into con-
sideration at temperatures above zero. The author exprosses
his gratitude to A. A. Vorob'yev for his help.

There are 5 figures and 15 references, 8 of which are Soviet.

Tomskiy politekhnicheskiy institut im. 3. M. Kirova
(Tomsk Polytechnical Institute imeni 5. M. Kirov)

Library of Congress

1. Crystals--Dielectric properties 2. Dielectric properties
--Temperature factors 3, Electric flelds--Ionizing effects
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 9, p 147 (USSR)

AUTHORS:
TITLE:
PERIODICAL:

ABSTRACT:

Card 1/2

Vorob'yev, G.A., Kuchin, V.D,

On the Nature of the Formation of the Space Charge in Ionic Crystals
Izv, Tomskogo politekhn, in-ta, 1958, Vol 94, pp 56 - 57

Measurements have shown that the ele:tric resistance of ionic crystals
increases with an increase in the duration of applying the voltage, This
phenomenon is explained by the influence of the space charge that is
formed, There exist various explanations of the effect of the space
charge on the electric resistance of ionic crystals, The authors hold
that the space charge 1s formed in ionioc crystals on account of the flow
of lons toward one of the electrodes, This is substantiated_by the
following calculation: electronic mobility in the air is 103 times
greater than ionic mobility, If this ratio 15 also adopted for the case
of NaCl, and if account 18 taken of the fact that the time of forming
the cberge (the electronic process) in samples of NaCl is of the order
of 10 ~ sec, then the time of forming the ionic space charge,under the

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827110009-3"
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30V/58-59~9-20520
On the Nature of the Formation of the Space Charge in Ionic Crystals

condition of the flow of ions through the thickness of the sample, must amount to
1075 sec, According to the authors' data, the influence of the Space charge begins at
this time. The hypothesis concerning the ionic nature of the formation of the space
charge is corroborated by a consideration of the exposure dependence of the electric
resistance of NaCl at various temperatures,

M.N, Treskina
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AUTHOR:  Kuchin, V.D. _
TITLE: tho Effect of Space Char%e on Electric Strength of ionic
Crystalline Dielectrics {(Vliyaniye ob¥yemnogo zaryada na
elektricheskuyu prochnost® 1onnykh kristallichaskikn
dielektrikov)
PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedoniy, Fizika,
1959, Nr 1, PP 20-3% (USSR)

increase of electric strength of ionic crystalline

jncrease of duration of action of applied
10“6 sec (Ref 1) has peen aseribed to the
(Ref 2). Space charge effects are
suggested also by the higher electric strength under the
simultansous action of constant and pulse voltages of the
same polarity, compared with the glectric strangth under

ABSTRACT: The
diele ctrics on
voltage beyond
effect of space charegsa

has been discussed by many workers

is no agreed viev on 1

view (Ref 2) 1is that this space charge 1s due to motion of
Card 1/ jons towards the cathcde. Negative space charge, due %o
ard 1/3 passage of an electron current through the dielectric; 1is
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50V/139--59~1-5/34
The Effect of Space Charge on Electric Strength of Ionic
Crystalline Dielectries

glven by Eq (1). where € and v are the charge and
velocity of electrons, d is the dielectric thickness,
and ny 1is the initial number of electrons leaving the
cathode. The electron motion induces a positive space
charge, qy, given by Eq (2). This positive space charge

the cathode (Fig 1), The hypothesis of the ionic nature
of space charge is confirmed also by experimentsl data
shown in Fig 2, This figure shows a plot of electric
strength of NaCl against the duration of application of
the voltage (from 10-7 to 10-2 sec) at various tempera-
tures. If the rate of motion of ions is taken to be 1000

of thickness of 0.15 um is 10~5 sec. Fig 2 shows _that

the space charge effects do in fact appear at 10-5 sec.
Card 2/3 At T = 09C and below it, the space charge effects are

absent. Above 0OC these effects are clearly present and
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S0V/139-59-1-5/3L
The Effect of Space Charge on Blectric Strength of Ionin
Crystalline Dielectrics

increase with temperature. This is because detachment

of ions 1s easier at higher temperatures and consequently
larger space charges are produced. At 1500C and above,
the space charge effects beccme smaller, possibly tecause
part of space charge is dispersed by theormal motion of
the lattica.

There are 2 figures and 21 referonces, of which 8 are
Soviet, 9 English, 2 German, 1 Japanese and 1 Swedish,

ASSOCIATION: Nauchno—lssledovatel’skiy Institut Fiziki, Elektroniki
1 Avtomatiki pri Tomskom Politekhnicheskom Institut iment
S.M. Kirova (Physics Electronirs and Automation

. , Seclentifte Research institute at Tomsk Polytechnical

Card 3/3 Institute imeni S.M, Kirov)

SUBMITTED: May 16, 1958

[ A e
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More on the tewperature dependence of the dielectric strength
of ienic crystals. Fiz, tver. tela 1 ne,3:450-455 Mr '59,

(MIRA 12:5)

1.Temskiy politekhnicheskly institut im, S.M, Kireva,
(Alkali metal halides--Elactric preperties)
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AUTHOR:  Kuchin, V.D, 5ovV/139-59-3--5/29
TITLE: Breakdown of Solid Dielectrics in a Non-Uniform Field

PERIODICALs Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1959, Nr 3, pp 31-34 (USSR)

ABSTRACT: Experiments on breakdown of solid dielectrics in a non-
uniform field are often made on samples in the form of
plates, placed between two electrodes consisting of a
point and a plane. This technique has a serious disad-
vantage in that breakdown in a solid is always preceded
by a breakdown of the surrounding medium; this affects
strongly the process of electrical failure in the solid.
It was found that the electric strength of a dielectric
measured in this way depends on the properties of the
surrounding medium (Refs 1,2) since breakdown in a solid
is due to edge discharges in the medium, To study the
behaviour of a solid dielectric during breakdown in a
non-uniform field, it is necessary to exclude the effect
of the surrounding medium. This was done by Aleksandrov,
Vorob'yev, Prikhod'ko and Kuchin (Refs 1, 2, 5). Using a
new technique, described earlier by Vorob'yev and Kuchin

Card 1/4+ (Refs 4, 6), the author studied the effect of temperature
on the breakdown: strength of NaCl in a non-uniform f133?4/
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Breakdown of Solid Dielectrics in a Non-Uniform Field
Breakdown wag produced by applyigg single voltage pulses
(with the front rise-time of 10- gae) to samples held at
temperatures from -70 to +180 0C. The results obtained
are given in Figs 3 and 4 and they show clearly that the
breakdown voltage (40-60 kV) is independent of temperature
and polarity of the pulse. The author discusses also the
effect of temperature on the erystallographic direction of
the breakdown chamnel. According to Davisson (Ref 7) the
discharge should travel along a random crystallographic
direction at low temperatures when the vibrations of 1ons
in the lattice affect but slightly the electron motion.
At higher temperatures the direction 100 was found to be
most favourable and with a further rise of temperature the
directions [110] and {111} become successively most
favourabls. It is difficult to find a theoretical basis
for this situation. Theory predicts that the direction of
the discharge channel should change with rise o& tempera-
ture as follows: [random or 100} -) 11) — 1100 or 110)
Zy [100) .  The direction [111) for NaCl should

card predominate at temperatures of -50 to +15 °C. The author
5/ found (Ref 11) that, when the pulses had negative polarity,

breakdown always oceurred along the direction [100] .V/
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When positive pulses were used the following gequence of
breakdocwn directlons wag observed with rise of
temperaturst [L10} -y [100 or 110} -y Q10 or 111} . The
experimental results obtained on NaCl by other workers
(Refs 3,7,9~12) are given in Table l. This table shows
very considerable differences hetween the experimental
results of different workers, The results obtained by
the author on crystallographic directivity of the breakdown
channel in NaCl are in good agreement with the work
published by Cooper et al (Ref 10) but they did not confirm
predictions made by Davisson (Ref 7), Callen (Ref 8) an
others. The fact that breakdown does occur along the 110]
direction shows that fast electrons are responsible for
breakdown. Since the breakdown voltage is independent of
the pulse polarity it may be assumed that the positive
space charge manages to disperse under the action of a
high-intensity field at the space charge boundaries. Lack
of dependence of the breakdown voltage on temperature
suggests that at low non-uniform field intensities
temperature does not affect the electric strength and the
breakdown voltage is determined primarily by the radiﬁj(pf
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the point electrode (Ref 5). It follows that it is not
possible to find the effect of temperature on the
breakdown voltage of ionic dielectrics in non-uniform
fields,. Acknowledgements are made to Professor
A.A. Vorob'yev and Candidate of Technical Sclences

. A.M. Trubitsyn for their advice.
There are 4 figures, 1 table and 12 references, 6 of
which are Soviet and 6 English.

ASSOCIATION: Nauchno-issledovatel'!skiy institut yadernoy fiziki
pri Tomskom politekhnicheskom institute imeni
S.M. Kirova (Nuclear Physics Scientific Research
Card b4/4% Institute at Tomsk Polytechnical Institute imeni
S.M. Kirov)
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TITLR: Some Results of an Investigation of Breakdown in Ionic
Crystalline Dielectrics,\in Vacuo

PERIODICAL: Izvestiya vysshikh udhebnykh zavedeniy, Fizika,
1959, Nr 6, pp 107-111 (USSR)

ABSTRACT: To avoid possible gecondary effects it is best to measure
the electric strength in vacuo. Such vacuum measurements
were carried out, for example, by A.K. Krasin (Ref 2).

The present author also carried out his measurements in
vacuo using an instrument whose construction was suggested
by Professor A.A. Vorob'yev. The instrument is in the
form of a gldss bulb gs 1, 2). Tho upper part of the
bulb has a reservoir which can be filled with liquid air
when the sample 1is being cooled, or with some other liquid
when heatirg is required. This reservoir serves also as
the high-voltage electrode. Both electrodes were made of
silver. The bulb with the sample (an ionic dielectric
erystal) was evacuated until a pressure of 3-5 X 10-

mm Hg was reached. After evacuation the sample was cooled
or heated to the required temperature. The temperature

was measured on the side opposite to the reservoir, using b(//
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a thermistor connected to a bridge circuit. The vacuum

system employed was such that it coped with gas

evolution from the bulb walls and from the sampls, as

well as with any leaks into the system. The whole

apparatus is shown schematically in Fig 3, and its

photograph 1is given in Fig 4. The prototype of the

apparatus was constructed at the Radiophysics and

Electronics Institute of the Siberian Division of the

Lcademy of Bclences, USoR. Fig o gives the results of

Measurements of the electric strength of rocksalt at four

temperatures between +25 and -70 ©C, at pressures not

’ greater than 5 x 10-6 mm Hg. The electric stgength wAas
measured using pulses with a rise time of 10-° sec.

Fig 5 shows that the electric strength of NaCl rises with

temperature: at -70 OC it is ~ 0.8 MV/cm, and at +25 0C

it 13 1.1 MV/em. Lowering of the electric strength with

fall of temperature is not due to "loosening" of the

2/ sample surface by freezing of absorbed moisture. The

‘ scatter in the values of the electric strength measured b*/
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in vacuo is considerably smaller than when these measure-
ments are carried out on an insulating medium at
atmospheric pressure. This small scatter is probably due
to the absence of secondary effects (caused by the
presence of a liquid insulating medium, the effect of the
electrode material, variations of air pressure, etec).
During breakdown in vacuo NaCl and other ionic crystals
emit visible and ultraviolet electroluminescence (Ref 5).
Calculations show that direct lonization by electric
fields will occur near the cathode in a layer not thicker
than 1 p,  8ince electroluminescence is observed through-
out the dielectric, direct ionization cannot account for
the emitted radiation. The author suggests that electro-
luminescence 18 due to collision ionization by conduction
olectrons. Due to such ionization, the electric field in
the crystal will be affected by an ionic space charge
lying near the cathode (Ref 6). This space charge is
accompanied by intense luminescence, especially in the
cathode region. Electroluminescence was observed also on
breakdown in an insulating liquid at atmospherie pressure. pf/
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In this case luminescence is weaker than in vacuum, since
Some of the radiation is absorbed by the insulant (Ref 8.
Experiments on breakdown of KOl and KBr crystals showed
that their room-temperature slectric strength in vacuo is
Somewhat lower than the elactric strength measured at
atmospheric pressure, but the difference liea within the
experimental error. The breakdown channel temperature in
the ionic crystals which failed in vacuo is 3-& times
smaller than when breakdown ocecurs at atmospheric pressure.
It was also found that when pressure in the buld was
greater than 10-5 mm Hg, surface flashover occurred, and
the flashover voltage rose with permittivity of the
¢rystal. Fig 6 shows this for NaCl, KC1l, KBr, KI, whose
flashover voltages decrease in the above order from ~11
to ~7 kV. There are 6 figures and 8 references, of
which 6 are Soviet and 2 English,

ASSOCIATIONs NII Tomskogo politekhnicheskogo instituta imeni

8.M. Kirova (NII, Tomsk Polytechnical Institute

imeni S8.M. KiTov l/r
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1. High-voltage testing transformers

2. Series connection of testing transformers
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AUTHOR: Kuchin, V.D., Candidate of Technical Sciences
TITLE: On the Theorg—af the Influence of ElectrodeiSurface

Irregularities on the Puncturing Voltage

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Energetika,
1960, Nr 2, pp 45-50 (USSR)

ABSTRACT: The author discusses the electrical field between two L///
spheres, one of which has a cylindrical projection. —
Calculations of Ya. I. Frenkel’' / Ref. 2 / and others
show that the presence of such a cylindrical pro-
jection on the surface of a sphere must reduce the
puncturing voltage of a sphere gap. According to
available formulas, it is impossible to determine
the field intensity close to the spike, since the
value Eav remains unknown. There is a considerable

difference between theoretical and experimental data,
Card 1/3
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On the Theory of the Influence of Electrode Surface Irregularities
on the Puncturing Voltage

ASSOCIATION:

because the theories used for this purpose do not

account for the space charge. The space charge orig-

inates during the corona discharge in the sphere

gap when free electrons are captured by neutral air
molecules. The existing theories have no explanation

for the fact that the puncturing voltage is higher

with a positively charged projection, or if the l///
latter is short. The author attempts to explain

this phenomena by the pecularities of space charge
formation. There are 4 graphs and 6 references, 3

of which are Soviet, 1 German, 1 English and 1 Czech.
Tomskiy ordena Trudovogo Krasnogo Znameni politekh-
nicheskiy institut imeni S.M. Kirova (Tomsk -~ Order
of the Red Labor Banner - Polytechnic Institute imeni

anm——-

S.M. Rirov)
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AUTHOR:  Kuchin, V.D. E032/E314
- —"
TITLE: A Study of the Effect of Temporature on the Electrical

Strength of Ionic Crystals

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, Nr 3, pp 117 - 118 (USSR)

ABSTRACT: An electron moving in an electric field F takes up
an energy :

A = eF)A (1)

over a mean free path A . On the other hand, the
energy losses by the electron due to the interaction
with the lattice can be expressed in terms of the

wave vector k and is given by Bq (2). At low tempera-
tures (T Tc) the principal form of interaction of

electrons with a crystal lattice is the loss of energy
tthrough phonons. It follows from the law of conservation
of energy that the minimum wave vector 50 of an

electron which is capable of scattering a phonon with a L%/’
Cardl/s Yave number p is given by Eq {3) (Ref 2). Substituting

EF I ST R I RO LI S AR
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A Study of the Effect of Temperaturezgazégzlglectrical Strength

of Ionic Crystals
this formula into Eq (2) one finds that the winimum
energy loss experienced by an electron on interaction
with a lattice is given by BEq (4), whers = py and
is the angular frequency of the phonon. Since for
T £ Tc the phonon energy is roughly 3xT/2 , it follows
ik Eq (&) the

s is of the

T~

that on substituting this value for ha
final formula for the minimum energy los

form given by Ea (5), where

a = \}2m’\\2 . It is clear from Ea (5) that as the
temperature increases, the minimum electron energy which
is necessary to transmit a phonon to the crystal lattice
will increase (Figure 1). An equilibriu a?é%ﬁe will
persist in the dielectric until the ener8Y/bY the
electron from the field will be smaller than the energy
communicated by the dectron to the lattice. If the
energy gained by the electron is greater than that lost
to the lattice, then a stationary state will be set up in
the dielectric and this will lead to a breakdown. This

card2/5
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means that the criterion for the breakdown is the
«quality of the gained and lost energies. Equating
Eqs (1) and (5) one is led to Eq (6). This equation
involves the mean free path of the electron. It is
assumed that the mean free path is given by (Ref 1)

A=¢C ao (Tils where C is a constant. It has been

found experimentally that the linear expansion
coefficientoincreases with temperature (Ref 3). Between
50 and 500 K the dependencc of the linear expansion
coefficient on the temperature can be written down in

the form a = K(T/Tn)lﬂi « Thus, as the temperature
increases, the lattice constant a i.e. the distance

between the ions, will be proportional to a . If one
determines the dependence of the lattice constant on
the temperature, one can calculate the value of A for

different temperatumes. It is found that it does not
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of Iomnic Crystals
exceed 1077 em. If it is assumed that the packing
of molecules in solids is 100 times denser than in
gases then for gases XB is of the order of

10-6 and it 1s found that in fact (Ref 4)

A = 0.2 X 10"6 cm.

B
A obtained for jonic crystalline dielectrics are
A and its dependence

close to the true values. Once
on temperature have been determined, the temperature

dependence of
crystals can be calculated from Eq (6) by the method

of successive approximations. The relative change
in the electrical strength of jonic crystals with

temperature is shown in Figure 2.
There are 2 figures and 4 references, 2 of which are

English and 2 Soviet.

It follows that the values of

Cardl/5
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AUTHOR: Kuchin, '
TITLE: On the Theory of Interaction of Moving Electrons

With Lattice Vibratilons

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, No.6, pp.113-115

TEXT: The problem considered by the present author is
formulated as follows, Consider the interaction of electrons
with each other and with the lattice vibrations and suppose that,
owing to ionization by collision, n electrons are produced per
unit volume of the dielectric, so that the number of free
electrons at a time t 1is N + n. Any electron with a
velocity v at an angle *y' to the x-direction (direction of
external electric field F) is given an additional velocity

vl = e F‘rm-lcos'w

by the electric field, The change in the velocity of the
N + n moving electrons, due to their collisions with lattice
vibrations, can be found from the expression vVvo = nv/3N (Ref.l).

Card 1/7
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On the Theory of Interaction of Moving Electrons With lattice
Vibrations

The total change in velocity per unit time of an electron
moving in the dielectric is then given by

vwn—L('vcos'P'+-(—':—)‘:E-cos‘l)‘+-‘—-i v,
t m 3 N

where T 4is the relaxation time, Let w be the repetition
froquency of plane waves characterizing a moving electron,

or a beam of non-interacting electrons. The wave velocity Vo
in the dielectric is then proportional to w/}x, where Kk is the
wave number. All changes associated w.th the plane wave can
then be looked upon as changes in some function

exp [j(wt - kx)] , where 9/3x = - Jjk and 9/dt = Ju.

Card 2/7
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In view of this we have
R €Fe “ 1 n " 4
. 2 NeosWH-——0 ¥ .
*(Mm) s N___, ()
V= T je—jhcos¥ .

ath of an electron, The electron

is the mean free D
is then given by

where A
n the dielectric

current density i

aNe . ]wz(efﬁ-fn;b)(l ) (E 3
Axm Jov+ f(E) +Jof )'__ ) & _
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where Av = vy o V1, and v) and vj are the electron velocities

before and after collision with the lattice, As a result or
ionization by collision, a "shower" ig Produced and the

electrone forming this shower repel each other by the

electrostatic forces acting between them, As a result, their

baths are no longer straight lines, The equation of the >
trajectorios ig given by

CIA-RDP86-00513R000827110009-3"

APPROVED FOR RELEASE: 06/19/2000



"APPROVED FOR RELEASE 06/19/2000 CIA-RDP86 00513R000827110009 3

i 88050
8/139/60/000/006 017/0
E032/E414 / 7/ &
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¢/"——l-a° — lgmd/""Mn'
Xme 2 e+2 £
v -
5(N 4 n)’( "")
,’Eq‘ '
C N
115, g — v,
(N_L,,)z(e }-QFG l 3 . 'y

(N+n)’ € - 2F°—l ! | | :
gl = |

. 4W(F~i-‘ Ly
€ 2 a} '+2grudF’ +mg)

where g = 9,81 m/sec? ‘and a
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The breakdown of the dielectric is concluded by the formation of
a highly conducting channel connecting the two electrodes, The
shock-wave produced during charge neutralization in this channel
is propagated with a velocity

v o= ¢ 1l + ﬂ_:_i__gﬁ
y 2 P
where py is the pressure in the channel, P is the

bressure to which the dielectric is subjected as a result of
the application of the electric field, and 1 1s the ratio of
the thermal capacity of the channel to the thermal capacity of
the dielectric. The shock-wave gives rise to a mechanical
breakdown of the dielectric, There are 2 figures and

3 references: 1 Soviet and 2 non-Soviet,

ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kircva
(Tomsk Polytechnical Institute imeni S,M,Kirov)

SUBMITTED: December 31 1959
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Induced electromotive force and dieleotric strength of

diated 1 chloride, Vysokom. soed. 4 no.12:1863-1866
;r§22.a patyrisy (MIRA 15:12)

1., Zaporozhsldy mashinostroitel'nyy institut imeni

V.Y¥a, Chubarya.
(Vinyl compound polymoras—Electric properties)

(Radiation)
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AUTHORS:  Boykov, G.P., Kuchin, V.D., Serykh, G.K. | :
TITLEt - On the chunot.or of the éonpetnturo f£ield of an irrediated ;

solid dielectrio

PERIODICALs Referativnyy shurnal, Elektrotekhnika i energetike, 50. 5 !
1963, 6, abstract 3B44. (Iszv. Kurganekogo mashinostroit. ¢
in-ta, 1, 1962, 23 - 26) )

‘PEXTs . . Using the elementary-balance method an analyticsl caléulstion |
is carried out of the temperature field in s solid dielecfrio subjeoted to . o
ionizing irradiation. The expressions derived make it poseible to deternine :

the temperature distribution over tho thiokness of the lamelle of the irrs-
‘diated dieleotric. There is 1 figuze snd 1 reference.

¥. Torbin i

; [Absiracter's note: OComplete translation.]
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_ KUCHIN, V. D,; VeLKOV, R, A,
"Physics course (Mechanics)” by M, M, Arkhangel'skii, Reviewed
by V. D, Kuchin, R. A, Volkov, Izv, vys. uchab, sav.g fis,
no.6:179 ‘62, (MIRA 16:1

1, Zaporoshakiy mashinostroitel'nyy institut imeni V. Ya,
Chubarya.

(Bibliography—Fhysics)
(Arkhangel'skii, M. M,)
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| ammeoa: Kuchin, V. D, -

| TITIE: Spsse charge in solid dislsctrics
SOURCE: IVEZ. Fizika, no. 6, 1963, 3-7 |

1

i
i
i
2 ..
1
! TOPIC TAGS: space charge, alkall halogen crystal, line of force, electric field
!5intansity, dielectric constant ’ !
| ABSTRACT: With a view to celeulating the variation in the intpnsity of electric |
. field in a solid dielectric in tho prosence of space chargec 3nd also the spaco .,
. gharge distribution along the width of the dieloctric, tho electric field botween !
| ‘3 sphore and a plano was investigated by tho author. Tho surface of the sphore . . '
' yas assumed to have nicroscopically small cylindrical protuberances of length 1. *‘ 0
. At flolds above the critical value ionization atarted near these protuberances, j,
! resulting in tho ionic opace charge in the dieleotric. The mochanism of space ! t‘
i charge production was dealt with by the author in an earlier work (V. D. Kuchin,
. Izv, vuzov SSSR, Fizika No. 1, 30, 1959). In the analysis of the present work
. 4t was assumed that the ppace chargos caused a variation only in the magnitude

| of the electrio field but that the configuration of the field remained unchanged. !
o 1/4 J
§

A
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|

E

l

{. Starting with equation 1, divEq==pls 1w &7 = pfs, (1)
where E, is the electric field, p the space charge density, € the dielectric

~. | constant, and ag o the change in potential, expressions were obtained for E,

i “4n terms of the interelectrode potential differonce and the dimensions of the
| . imperfections. For the vety small imperfections, these were reduced to .
’ . .o . . B

\
!
)
'
|
'
i
'

' ’ - ASp— IQUad' b=ur=e_ 0
| ! A =y prog ,n2__+ 4@ \3 ~ '+ ;
I o z RO
3 T @ B
| | ngr=4s))], |
' 3Aﬂh‘-

whore U is the potential difference between the electrodes, d the interelectrgde
spacing, and A the length of the surface imperfections., For Uo/d =1.31 x 10

. v/em, U/d = 0,98 x 10® v/em (this is the case for rock salt at 100C¢) with £ =-
. 0,0001 cm, the numerical results from the above expression are plotted in Figure |
7.1 of the Enclosure, Orig., art, has: 13 formulas and 2 figures, ‘

éoéﬁml?ﬂom Zaporozhskiy mashinostroitel'my¥y institut imeni V, Ya, Chubarya
. i 214, ) e . .

J - . e e e R
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second term in equation
Corve 2 is the resultant

in the dielectric.
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